Due to the economic crisis and water scarcity happening in recent years, many researchers have focused on the water distribution network optimization problem. On this specified subject, all recent research has applied stochastic meta-heuristic algorithms to solve these sets of problems. In this study, the application of a novel deterministic physically inspired heuristic algorithm for minimizing the cost of pipe-sizing in the water distribution system (WDS) is investigated. In fact, the algorithm used in this research is the modified central force optimization algorithm to solve the water distribution network problem called CFOnet. The approach is applied to optimize the design of the Kadu and Khorramshahr networks. For this purpose, CFOnet method is programmed in MATLAB and interfaced with the hydraulic simulation model, EPANET. The obtained solutions in this study are compared with those stochastic methods in the WDS optimization literature. This comparison shows that CFOnet is more efficient in obtaining lower cost than other optimization methods for solving the two mentioned WDSs, while it enjoys the merits of a deterministic optimization method.
INTRODUCTION
A significant portion of the water supply system cost is relevant to the water distribution network (Swamee & Sharma ). Thus, finding the optimal cost for implementation of these networks is economically helpful in water supply system design. In the past few decades, researchers have focused on utilizing meta-heuristic algorithms, such as genetic algorithm (GA), simulated annealing (SA) and particle swarm optimization (PSO), to evaluate water network designs, and have shown that these algorithms are successful in finding the most economic cost of water networks. But, due to their stochastic nature, there is no guarantee that the global optimum is found. Also, the obtained solution in each run is not always the same; therefore, several runs are necessary to ensure that the solutions are identified as good quality. Moreover, the required computation time to reach near-optimal configuration is a great limiting problem in using these algorithms in real water distribution systems (WDSs). These limitations have led researchers to combine these algorithms with the deter- Recently, a new approach to the optimization has been introduced, called central force optimization (CFO). This method is a new meta-heuristic algorithm for multidimensional optimization which performs based on the rules of gravity (Formato ). Since this physical law, in which masses move towards the gravitational field, is deterministic, CFO's equations are inherently deterministic. Therefore, in CFO, multiple runs for the sake of finding its performance
